Background. The consumption of energy drinks is increasing, and there are more and more diseases caused by their abuse. Objectives. The aim of the study is to check the relationship between the characteristics of consumption of energy drinks by young adults and the occurrence of high blood pressure in the study group. Material and methods. The diagnostic survey method, estimation method and measurement were used in the research's implementation. The author's questionnaire was used as a tool. as part of the measurements, three measurements of blood pressure in basic conditions were made. a total of 309 students from two high school schools in Rzeszow took part in the study. Results. systolic hypertension amounted to 14.9% and diastolic 18.8% of the students. after consumption of energy drinks, it reached 45.3% of the students surveyed. People who drank energy drinks more often had higher systolic (56.5%) and diastolic hypertension (44.8%) values than in those who did not drink then (p < 0.001). Respondents who drank 3-4 cans (17.4%) and those who drank 5 or more energy drinks (10.9%) most often had systolic hypertension (p < 0.001, Kendall's tau = 0.39). There is a dependence between the level of intensiveness of consumption of energy drinks and the values of arterial blood pressure (p < 0.05). Conclusions. energy drinks were consumed by almost half of the students tested. The study of the relationship between the characteristics of energy drink consumption and the distribution of the blood pressure values of the studied group shows that the frequency, number and period of consumption of energy drinks have a significant impact on the distribution of blood pressure. This is an Open access article distributed under the terms of the Creative Commons attribution-NonCommercial-sharealike 4.0 international (CC BY-NC-sa 4.0). license (http://creativecommons.org/licenses/by-nc-sa/4.0/). martyn J, Chmiel Z. Consumption of energy drinks and assessment of blood pressure values among young adults. Fam Med Prim Care Rev 2019; 21(4): 335-342, doi: https://doi.
Background high blood pressure values are more and more often recognised in young adults [1] . hypertensive disease occurs in about 7.2% of adolescents [2] . Obesity and overweight are considered as the main causes of primary hypertension in children. Too high blood pressure affects about 3-3.5% of the population under the age of 18. in recent years, the epidemiology of primary hypertension has increased [3] . One reasons for the high blood pressure values in young adults may be various types of stimulators, such as energy drinks [4] . Koziarska-Rościszewska and wiśniewska in their research, showed that adult high school students (18) (19) (20) years old) often have improper dietary habits. Nearly 24% consumed "energy" drinks in the amount of 0.1-2.0 litres per week [5] . long-term consumption of caffeine and other stimulants in energy drinks results in increased tension of the walls of blood vessels. as a result, there is hypertrophy of the muscle membrane and increased neuroendocrine stimulation. This situation causes a disturbance of the balance between vasoconstrictor and vasodilator substances. such disorders may be the main cause of hypertension, but they are also the cause of primary disorders associated with increased cardiac output. Because of the continuous consumption of energy drinks containing caffeine or other stimulants, which maintain high pressure in the walls of blood vessels, accelerated destruction of elastin occurs. This protein is replaced with collagen, which increases the stiffness of the vascular wall. This leads to loading of the left ventricle, its hypertrophy and secondary myocardial ischemia, leading to degenerative changes [6] .
according to the information on the packaging, energy drinks are intended mainly for healthy adults who can drink them from time to time in emergency situations [7] . however, the most common group of people consuming energy drinks are young people aged 15 to 25, the so-called "core consumer", i.e. students and young, intensively working residents of large cities (25-35 years) -"metro consumer" [8] .
we can find many substances in the composition of energy drinks. The main elements are substances that stimulate the central nervous system and improve concentration and reduce fatigue. energy drinks are not a source of energy, as there are few substances that provide energy in their composition. energy drinks provide only 2-3% of the daily calories. Their task is not to provide energy, only psychophysical stimulation. Caffeine, taurine and glucose are usually added to energy drinks [9] .
Caffeine in beverages is a synthetic product that is absorbed faster than the natural one contained in coffee. Therefore, the obtained effect of stimulation of the body is short-lived. The level of caffeine drops quickly, and the body becomes tired. This results in reaching for a further dose of caffeine [10] . it is dangerous to consume several cans of energy drinks a day [11] . The accumulation of caffeine in the blood of a person and the long-term consumption of other stimulants cause an increase in the tension of the walls of blood vessels, which contributes to the formation of hypertension [12, 13] . seifert has published a study that shows that long-term elevated blood pressure can cause hypertension and arrhythmia in the future. Therefore, children and adolescents should not consume energy drinks [8] .
energy drinks are often confused with isotonic. isotonic drinks contain less sugar and do not contain addictive substances. They include water, mineral salts and electrolytes. The lack of knowledge about energy drinks and isotonic beverages probably leads to confusion of these drinks, resulting in harm to health [14] .
it is important to identify the risk factors and early symptoms of cardiovascular diseases at the earliest stage. The presence of certain pathologies is conducive to people leading a worse lifestyle than healthy people. Patients treated for cardiovascular events are less physically active, have worse dietary habits and are more likely than healthy individuals to have addictions [15] .
Objectives
The aim of the work was to check the relationship between the characteristics of energy drinks consumed by young adults and the occurrence of high blood pressure values in the studied group, both in the scope of systolic and diastolic components.
Material and methods

Study design
The diagnostic survey method, estimation method and measurement were used in the research's implementation. among the research techniques, the survey technique was used, using an original questionnaire which consisted of 19 questions. The questions were focused on health behaviours regarding the consumption of energy drinks. in the questionnaire, students declared whether they consume energy drinks or do not drink these beverages. students were also asked about the frequency of consumption of energy drinks and the amount of energy drinks consumed and the period of consumption of energy drinks. in the questionnaire, students were asked an open question about the type of energy drinks consumed most often. The questionnaire was also designed to check whether students regularly measured blood pressure. students were also asked about the knowledge of the value of their arterial blood pressure.
Setting
The permission of the directors of the branches was obtained for conducting the tests. The research plan was strictly consulted with the management and staff of the facility. each respondent was familiar with the information about the study. after reading the information, the respondents provided written permission to take part in the study. The study was approved by the ethics Committee of the University of Rzeszow (27/04/2016).
as part of the measurements, blood pressure measurements were performed 3 times in basic conditions at intervals of no more than 2 weeks. The auscultation method was used with the use of an aneroid sphygmomanometer and stethoscope. The sphygmomanometer was validated. The pressure gauge was periodically checked and had a certificate. The measurements were performed in a sitting position with the prevailing guidelines regarding the selection of the appropriate cuff and the measurement stages. The result of the measurement was read on the scale of the manometer, with an accuracy of ± 3 mm hg. The first measurement was made on both arms, while subsequent measurements were performed on the limb on which higher pressure values were found. The person examined did not eat, smoke, drink alcohol and take drugs 30 minutes earlier, which could affect the measurement result, and the person was not under stress. The respondents rested in a sitting position before the study.
Participants
The research consisted of 309 students. The selection of people for the study was random. The students' age was -18 years and 1 month to 20 years and 4 months (mean 18.46). in this group, there were more women (62.8%, n = 194) than men (37.2%, n = 115). The largest group of respondents were people living in rural areas (51.8%, n = 160). 58.3% of the respondents attended science classes (n = 180), and 41.7% of the respondents attended liberal arts (n = 129). most often, the respondents indicated that they had a good financial situation (61.5%, n = 190).
Bias
in the questionnaire, no trade names of energy drinks were given. as a result, energy drinks were not advertised in the questionnaire. The respondents wrote the names of energy drinks they drank.
Study size
The size of the test group was calculated by the Calculator for the size of the Test sample. The respondents attended selected high school in the city of Rzeszow. The selection of schools was random. The study excluded pupils with pre-existing hypertension and subjects who were being treated for hypertension. Pupils with overweight and obesity were excluded from the study (Body mass index ≤ 25).
Quantitative variables
The respondents declared in the questionnaire whether they drink energy drinks, how often they drink these drinks and what is the one-off amount of energy drinks consumed. Respondents were also asked about the period of consuming energy drinks. The group of drinks were also quantitative variables. in the questionnaire, students wrote the names of energy drinks they drink most often. Next, the research group divided the drinks listed by the students into four groups: a, B, C, d. The authors divided the beverages into groups and were guided by their composition. Group a contained only caffeine. Group B contained taurine. Group C had caffeine and taurine in its composition. in contrast, group d contained only glucose.
Statistical methods
The mean was analysed in relation to general blood pressure values and in the scope of individual components, i.e. systolic and diastolic pressure. The obligatory norms of the european society of hypertension and the european Cardiac society were used to interpret the obtained results [16] . statistical analysis of the verification of differences between variables was carried out with the test 2 independence test, assuming a significance level of p < 0.05. when the level of significance was p < 0.001, the following tests were used to verify the hypotheses: Cramer's V, Phi. For questions on ordinal scales, Kendall's tau or chi-square test were used. The calculations were performed using iBm sPss statistics 20.
Results
systolic hypertension amounted to 14.9% of the students and diastolic 18.8% of the students. elevated pressures were more frequent in men than in women (Cramer's V = 0.30, p < 0.05). examining the extreme values of systolic blood pressure, it can be concluded that the maximum value of the systolic blood pressure measurement was 177 mm hg, the minimum -77 mm hg. however, the maximum value of the diastolic pressure measurement -110 mm hg, the minimum -53 mm hg.
after energy drinks, this reached 45.3% in the students surveyed. men drank these beverages more often, in larger quantities and for a longer time than women (p < 0.05). analysing the relationship between the declaration of consumption of energy drinks and values of blood pressure in the study group, it can be seen that in people who consume energy drinks more often, there was higher systolic (56.5%) and diastolic hypertension (44.8%) than in those who did not drink them. The respondents 1) . analysing the relationship between the characteristics of consumption of energy drinks and the distribution of blood pressure values, it can be noticed that in people who consume energy drinks every day more often showed signs of systolic and diastolic hypertension than in people who did not consume these drinks (30.4% vs. 19.0%). Normal blood pressure values appeared only in people who did not consume energy drinks at all or who drank them less often than once a month. Respondents who drank 3-4 cans (17.4%) and those who drank 5 or more cans (10.9%) most often had systolic hypertension. in the scope of the diastolic component in the above-mentioned groups, normal high pressure was more often observed. The period of consumption of energy drinks also affected high blood pressure. Young people who consumed energy drinks for 5 years or more often had higher systolic hypertension (39.1%) than those who drank these drinks for a shorter time ( Table 1 ).
The study group was divided into 3 categories. The division was made on the basis of questions in the questionnaire regarding the frequency of consumption, the number of drinks and the period of drinking. in each of the questions, more frequent use of energy drinks was assigned a higher point value. The maximum number of points to be obtained was 18, which was divided into 3 parts: low level -from 1 to 6 points, medium level -from 7 to 12 points, high level -from 13 to 18 points. People consuming energy drinks rarely, in small quantities, for a short period of time or not at all were classified into a low level of intake intensity. People who declared consumption of drinks on an occasional basis in medium quantity and for some time were qualified to the medium level. students who drank energy drinks often and in large quantities were qualified to a high level (Figure 1 ). hypertension was more common among students with high levels (20.1%), less frequent in subjects with medium levels (6.8%) and least frequent in students with low levels (1.9%). There is a dependence between the level of intensiveness of consumption of energy drinks and the values of arterial blood pressure (p < 0.05) (Figure 1) . energy drinks were divided into six groups based on their composition. This resulted in group a or a + d, which is a single dose of caffeine in an energy drink. Group is an energy drink that contains only glucose. The ratio of dependence showed a moderate statistical relationship between the classification of the blood pressure value and the group of energy drinks which contained a single dose of caffeine (Cramer's V = 0.37, p < 0.001) and the group of drinks containing a single dose of taurine (Cramer's V = 0.32, p < 0.001). students who consumed group a or a + d more often had hypertension (44.1%) than those who did not drink this group (15.7%). Respondents consuming group B and B + d more often had hypertension (41.8%) than non-drinkers of this group (18.3%) ( There is a strong statistical relationship between the classification of blood pressure and the group of beverages containing a double dose of caffeine and a single dose of taurine (Cramer's V = 0.53, p < 0.001); B + C or B + C + d group of energy drinks (a double dose of taurine and a single dose of caffeine) -Cramer's V = 0.51, p < 0.001; and group a + B + C + d (a + B + C + d) -Cramer's V = 0.53, p < 0.001. students consuming group a + C or a + C + d more often had hypertension (45.5%) than those who did not drink this group (8%). The group of people who consumed the B + C or B + C + d group of drinks more often developed hypertension (43.9%) than those who did not drink this group (9.6%). students who reported consuming drinks with a double dose of caffeine and a double dose of taurine were more likely to have high blood pressure than students who did not drink this group. The ratio of dependence showed a weak statistical relationship between the classification of the blood pressure value and the group of energy drinks containing glucose alone (Cramer's V = 0.22) ( Table 2) .
Polish population does not read the composition of the products [30] . The data obtained in our own study shows that young adults most often choose energy drinks which contain in their composition as many as 2 stimulants, both caffeine and taurine. such a drink has a stronger stimulating effect. it is assumed that in addition to drinks, young people also consume coffee, causing the amount of caffeine in the body to accumulate beyond the recommended standard of daily consumption of caffeine. This caffeine accumulation has effect on blood pressure values, causing a rapid increase in its value. Regularly intake of high doses of caffeine may cause hypertension [31] . On the market, you can find energy drinks which, in their composition, have only caffeine, taurine, both these ingredients or only glucose. The more stimulants they contain, the more damage caused in the body [29] . most students consumed drinks which, in their composition, contained a double dose of caffeine and a double dose of taurine. analysing the impact of particular groups of energy drinks on systolic and diastolic blood pressure, it can be concluded that in each group of drinks, a higher number of students had elevated blood pressure. Only in the group of beverages containing glucose alone did the majority of students have normal and optimal blood pressure. This result suggests that energy drinks have a significant effect on blood pressure. Kennedy and scholey came to a similar conclusion in her study, which investigated the effect of individual components of energy drinks on the cognitive functions of the body. she noticed a connection between stimulating ingredients, such as caffeine and taurine, with an increase in blood pressure and improved efficiency of the body. her study also confirms the fact that energy drinks containing only glucose create a placebo effect in the body. drinks of this group slightly improve intellectual performance, but they have no relation to blood pressure. however, in combination with substances that stimulate glucose, it has a positive effect on improving concentration and reducing mental fatigue [32] .
Limitations of the study
The number of energy drinks consumed, the period of consuming energy drinks and the frequency of their drinking have been estimated by means of survey questions. experimental measurements were not made. it is uncertain whether the respondents consumed beverages with the actual composition that they reported in the questionnaire. a serious factor limiting the study was the authenticity of the respondents' statements. in questionnaire studies, the truthfulness of the respondents is very important [33] . The study tried to exclude an emotional component that could inflate the measurement of blood pressure. however, the stress on the respondents may not have been fully eliminated.
Conclusions
1. energetic drinks were consumed by almost half of the students tested. The study of the relationship between the characteristics of energy drink consumption and the distribution of the blood pressure values of the studied group shows that the frequency, number and period of consumption of energy drinks have a significant impact on the distribution of blood pressure. 2. The intensity of consumption of energy drinks has a significant impact on the overall classification of arterial blood pressure. students with a high intake of energy drinks were more likely to have elevated pressures. 3. Young adults most often consume energy drinks containing a double dose of caffeine and taurine. Consumption of each of the analysed groups of energy drinks determines the more frequent occurrence of elevated blood pressure values. 4. The results of the conducted research may in the future contribute to taking targeted practical actions towards the prevention of hypertension, as well as limiting the consumption of energy drinks among young adults.
Discussion scientific research shows that many people suffer from hypertensive disease [17] . a long-term study was carried out which shows that as many as 19% of people aged 24-34 had arterial blood pressure above 140/90 mm hg [18] . The most common cause of hypertension in children is obesity. many studies have confirmed the effect of obesity on the increased occurrence of hypertension in children and adolescents [19] . in the present study, 24 .3% of the students tested had hypertension. This is a disconcerting finding that suggests a continuous upward trend in the incidence of hypertension in an increasingly younger population [20] . among many environmental factors affecting the development of hypertension, the consumption of energy drinks is mentioned [21] . improper dietary habits affect the health status of teenagers. dietary habits are among the most important lifestyle elements [22] . world research shows the dependence of consuming energy drinks with the occurrence of high values of blood pressure. This is probably because of the high doses of caffeine and other stimulants that are added to energy drinks [11, 13] . in addition to energy drinks, young people consume coffee. This causes an accumulation of caffeine in the body. Consuming energy drinks and coffee leads to individuals exceeding the daily norm of caffeine consumption [23] . This summation causes a rapid increase in blood pressure [24] . in his publication, del Coso et al. assessed the effect of energy drinks on heart rate. They noticed that after an hour of drinking an energy drink containing 3 mg of caffeine per kilogram of body weight, there was a rapid acceleration of the heart rate, which lasted up to 4 hours [25] . Our own study also showed that there is a relationship between the consumption of energy drinks and the values of blood pressure. The highest values of blood pressure occurred in students consuming this type of drink. Young adults who declared that they did not consume energy drinks had mostly normal blood pressure. Respondents declaring the consumption of energy drinks were occasionally characterised most often by the correct high blood pressure values in terms of both components. it can be assumed that in this group of people, hypertension will develop in the future. in the present study, it can be seen that the more energy drinks consumed by the subjects, the higher the blood pressure values observed. szotowska et al. came to similar conclusions in their study aimed at checking the effect of a single dose of an energy drink on the blood pressure of young, healthy people. They were given 3 drinks which contained various doses of caffeine (0 mg, 120 mg, 360 mg.) after consuming a drink containing 360 mg of caffeine, after 15 minutes, there was a visible increase in blood pressure in each subject [26] . literature states that after prolonged use of energy drinks, the body adapts to high doses of caffeine and individuals no longer notice any symptoms after consuming such a drink. in order for a stimulating effect to appear, more and more doses of stimulants are needed [23] . This is a dangerous phenomenon that leads to addiction and the effects of caffeine withdrawal [27] . steinke checked the values of blood pressure immediately after consumption of 500 ml of energy drinks and after 7 days of daily intake of 500 ml of these beverages. he showed that both single and repeated doses of energy drinks affect systolic and diastolic pressure and heart rate. after 7 days of regular consumption of these beverages, the systolic and diastolic pressure increased by 10 mm hg [28] . Our own study also showed that young people who had been consuming energy drinks for a longer time had higher blood pressure.
world research shows the dependence of consuming energy drinks with the occurrence of high values of blood pressure. This is probably because of the high doses of caffeine and other stimulants that are added to the energy drinks [29] . Young people do not read product labels. They do not notice the composition of the product and the amount of individual substances in the beverage's composition. Krasnowska and salejda, in her research, presented that 53% of Poles read information on the products they choose. Therefore, it can be said that half of the source of funding: This work was funded from the authors' own resources. Conflicts of interest: The authors declare no conflicts of interest.
